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HEAT EXCHANGER WITH REINFORCEMENT MEANS 



Field of the invention 
5 The present invention refers to a heat exchanger with reinforcement means 

arranged through the plates of the heat exchanger and especially to a heat exchanger 
with reinforcement means arranged around the respective connection. 

Background of the invention 
10 The fiilly brazed heat exchangers of today comprise of brazed packs of 

plates. A drawback with these brazed heat exchangers are that it is not possible to 
manu&cture large heat exchangers having connections with large inlets and outlets, 
e.g. with a diameter of about 150 millimeters, in order to increase e.g. the process 
speed, since the design process pressure, i.e. the m a x i mum process pressure the heat 
15 exchanger is designed for, which often is about 150 bar at bursting test, give rise to 
large forces which can cause the brazings to break and leakage to occur. The 
leakage ca^both cause the media in the heat exchanger to be mixed and that one or 
both of the media leak out from tiie heat exchanger. 

Another type of heat exchanger is the seal type heat exchanger, which is held 
20 together by screw joints, with seals between the heat exchanger plates. A drawback 
with tiiis type of h^at exchanger is that tiiey only can be used at low pressures, i.e. at 
process pressure up to about 50 bar. Furfher, the heat exchanger seals wiU age and 
have to be replaced at regular intervals. Another drawback is that the screw joints 
are arranged around the heat exchanger in order to hold the plates together, which 
25 give rise to large deflections at the connections which in turn leads to leakage in the 
g£^s created due to the deflections. 

In order to avoid these problems in a heat exchanger having large dimensions 
it would require thicker plates having plate thickness about 100 millimeters in order 
to handle the design process pressure of 150 bar at burstmg test, resulting in that a 
30 heat exchanger consisting of a number of plates is unpractical and unnecessarily 
large. 

Hie present invention solves the above problem with leakage from a heat 
exchanger due to breakage of the brazings in a fiilly brazed heat exchanger by 
arranging reinforcement means tiirough the plates around the respective connection, 
35 whereby a normal plate thickness of about 2-3 millimeters is sufficiisnt to resist 
the increased forces. 

.Snnnmarv of the invention 

The present invention thus provides a heat exchanger comprising plates 
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having a pattern of grooves and inlet and outlet connections. The plates are placed 
so as to form a pack and brazed together so as to form separate channels for two 
media between alternating pair of plates. Further, according to the invention 
reinforcement means are arranged around respective connection. 
5 The present invention is defined in claim 1 . Preferred embodiments of the 

invention are set forth in detail in the dependent claims. 

Brief description of the drawings 

The present invention will be described in fiirther detail with reference to the 
iO accompanying drawings, in which: 

Fig. 1 shows top view of a plate for a heat exchanger according to the prior 

art; 

Fig. 2 schematically shows a top view of an embodiment of a plate for a heat 
exchanger according to the present invention; 
15 Fig. 3 schematically shows a partial cross-section of three plates taken along 

the line B-B in Fig. 2; 

Fig. 4 shows the three plat^ according lo Fig. 3 and a reinforcement means 
according to an embodimCTit of the present invention; 

Fig. 5 schematically shows a first pressure distributing disk according to an 
20 embodiment of the present invention; 

Fig. 6 schematically shows a second pressure distributing disk according to 
an embodiment of the present invention; and 

Fig. 7 schematically shows a partial cross-section according to Fig. 4, in - 
which a flange is arranged at an upper covct plate. 

25 

Detaj IftH descri ption of preferred emb f^Himftnts 

Fig. 1 shows a plate for a heat exchanger according to prior art. As 
conventional, the plate has connections 1, 6 and a groove pattern with peaks 4 and 
valleys 5. A cold medium has an inlet at C2 and an outlet at CI, and a hot medium 
30 has an inlet at H2 and an outlet at HI. 

A heat exchanger is created by assembling a numbd: of identical plates into a 
pack. Preferably every other plate is turned 1 80° so as to create a crossing pattern 
and to form channels for the media between alternating pair of plates, as is well 
known to those skilled in the art Furthermore, on one side of the pack a bottom 
35 plate is arranged (see reference numeral 42 in figure 4) for closing the connections 
1, 6 on one side. In cross section, a honeycomb-like pattern is created. The whole 
pack is brazed together in an oven so as to create brazing points where peaks cross 
each other. Furthermore, every other pair of plates is brazed together at the 
coimections 1, 6. 



1i 



wo 2004/040224 



3 



PCT/SE2003/001686 



In a conventional heat exchanger, the plates usually have dimensions about 
500 mm x 300 mm (length x width), and the inlets and outlets, respectively, at the 
connections 1, 6 have a diameter of about 50 - 70 mm. Should a conventional heat 
exchanger be made larger, e.g. with the plate dimensions 1200 x 530 mm (length x 
5 width), and with connections having inlets and outiets of a diameter about 1 50 mm, 
in order to increase the process speed, so large forces, due to the iucreased pressure, 
would be exerted on the brazings at the connections 1, 6 there is a risk that the 
brazings would break. A common design process pressure is about 150 bar. It will 
be understood that if such a brazing breaks tiie medium in the connection 1 ,6 will 
1 0 leak from the heat exchanger. 

The present inventor has realized that tiie problem can be solved by an 
arrangement, which will be described below. 

In figure 2 is schematically shown an embodiment of a plate 10 for a heat 
exchanger according to the present invention. The conq)onents in the figure 2 
15 corresponding to components in figure 1 are mdicated with the same reference 
numerals. In figure 2, the interior of the plate is not shown but it should be 
understood that the groove pattern could be varied in several ways without falling 
outside tiie scope of the mvention, Further, m figure 2 an embodiment of a plate is 
shown having dimensions of about 1200 mmx 520 nun and having connections 1, 6 
20 with inlets and outiets, respectively, with a diameter larger than what is commoiL 
According to this embodiment the inlet and outiet of the connections 1, 6 have a 
diameter of about 1 50 millimeter, which is considerably larger than the diameter of 
the inlet and outiet of conventional connections, which is about 50 millimeter. 
The problem of leakage due to break of brazings at the connection, the 
25 present inventor has solved by arranging a number of holes 20 through the plates 10 
around each connection 1, 6, in which holes 20 reinforcement means 30 are 
arranged as a complement and reinforcement to the brazings at the connections 1, 6. 
Figure 2 shows tiie holes 20 at the connections 1 and an end of the reinforcement 
means 30 at the connections 6 when they are arranged in the holes 20. 
30 The holes 20 are preferably placed in rotational symmetry since every other 

plates is turned 180" and arranged around the connections 1, 6 to further reduce the 
force iinpact on tiie brazings. Figure 2 shows 16 holes arranged around each 
connection, but it should be understood that the number of holes could be varied in 
dependence on e.g. the reinforcement of the brazings that is required to avoid the 

35 leakage problem. 

The reinforcement means 30 can be designed as e.g. threaded rods or bolts 
with a diameter adapted to the diameter of the holes 20, whereby tiie reinforcement 
means 30 can be arranged in the holes 20. Further, stops, e.g. nuts or the Uke, can be 
arranged at the ends of tiie reinforcement means 30 in order to fix the reinforcement 
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means 30 to the pack. However, it should be understood that the reinforcement 
means can be designed as a screw having a head in its first end, which head 
functions as the above mentioned stop and a nut can be arranged at the second end 
of the reioforcement means 30. 
5 An embodiment of the invention comprises a ring, disc or plate having one or 

several threaded holes, whereby the reinforcement means are inserted through the 
holes of the plates and are fixed to the plates by screwing the second end of the 
reinforcement means in said threaded holes. Thus, said ring, disc or plate is 
arranged to secure several reinforcement means at said pack of plates. 
10 Figures 3 and 4 show a schematically cross-section, not according to scale, of 

three plates 10 at an outlet 6, where a medium HI flows out. The cross-section is 
taken along the line B-B in figinre 2. Brazings are shown as at 1 1. Arrows show the 
exit of medium HI. The mediimi HI arrives firom channels created between 
alternating pairs of plates. The figures show two plates 10% 10'* of one pair and the 
15 vspper plate 10'" of the next pair. The second medium flows in channels between 
the intermediate pairs, i.e. the two lower plates 10", 10" ', etc. 

As shown in figures 3 and 4 the plates 10 preferably show valleys and peaks, 
respectively, at the holes 20 in order to increase the brazing surface between a lower 
plate 10" in one pair and an upper plate 10" ' in the next pair. The brazing at the 
20 plane peaks is denoted by 12. The brazing 12 extends sealingly around the hole 20. 
The brazings 13 and 14 are further shown, which brazmgs braze the lower plate 10" 
of the pair with the upper plate 10"' in the next pair. The brazing 13 extends 
sealingly around the connection 6 and the brazmg 14 sealingly around the hole 20. 
Further, the brazmgs 13 and 14 can merge into one brazing in the area between the 
25 connection 6 and the hole 20. 

By means of the brazings 13, 14 a separation zone 15 is provided.around the 
hole between the lower plate 10" of the pair and the upper plate 10"' ofthenext 
pair. The separation zone 15 extends in the pack of brazed plates and the separation 
zone 1 5 can thus not be reached by either of the media. 
30 Figure 4 shows the reinforcement means 30 as a threaded screw or bolt, . 

which is arranged through the hole 20 of flie plates 10. the reinforcement means 30 
comprises at a first end a fiurst stop 32, e.g. a screw head, which is arranged to stop 
the niovement of the reinforcement means 30 towards an upper cover plate 40, 
protecting plate or the like. Further, a second stop 50 is arranged at the second end 
35 of the reinforcement means 30, which stop 50 can be constituted by a nut, whereby 
reinforcement means 30 can be secured at a bottom plate 42, cover plate or the like. 
With such an arrangement the reinforcement means 30 may thus be secured at a 
pack of plates and m that way keep the plates together and constitute a complement 
to tiie brazings. It should be understood that the second stop 50 can be constituted 
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by the above-mentioned ring, disc or plate comprising a number of threaded holes 
which can secure a number of reinforcement means 30 at said pack of plates. 

In a heat exchanger according to the present invention, pressure distributing 
disks 33, 51 can be arranged between the outer plates 40, 42 and said stops 32, 50 to 
5 counterbalance the pressure exerted on the outer plates. These disks are preferably 
thicker than the outer plates. The dimensions of the disks 33, 51 can be varied but 
they are adapted to counterbalance the pressure exerted on the brazings at the 
connections 1, 6 in order to avoid or reduce the risk that the brazings break. 

Figure 4 sliows a first pressure distributing disk 33 realized as a cylindrical 
10 ring and arranged between the cover plate 40 and the first stop 32 in order to take up 
the pressure exerted on the cover plate 40. The first disk 33 can be loosely arranged, 
i,e. not brazed. Further, the first disk 33 can show a thickness in the range of 40 
mm i.e. a thickness that is larger than the plate thickness. The first disk 33 can 
furtitier have an opening 34 for the connections 1 , 6 and a number of holes 3 5 for the 
15 reinforcement means 30, cfl figure 5. 

A second pressure distributing disk 51 can further be arranged between the 
bottom plate 42 and the second stop 50 to take up the pressure exerted on the 
bottom plate 42. The second disk 51 can also be loosely arranged. The second disk 

51 can further be a circular disk with a thickness in the range of 40 mih. The second 
20 disk 5 1 presents a number of holes 52 for the reinforcement means 30, cf. figure 6. 

The holes can either be threaded or unthreaded. When the holes are untibreaded, a 
nut can be used to fix a reinforcement means and when the holes are threaded, the 
reinforcement means can be secured directly in the disk 51, whereby the disk 51 
functions as a second stop. 

25 In another embodiment of the invention, the first and second disk have a 

rectangular shape similar to the shape of the plate. 10. In this embodiment, the first 
disk presents a number of openings for connections and a number of holes for the 
reinforcanent means. These openings and holes correspond to the openings 34 and 
the holes 35, respectively, in the first disk 33. Further, the second disk presents a 

30 number of holes for the reinforcement means, which holes correspond to the holes 

52 in the second disk 5 1 . As understood by the skilled person, the first and the 
second disk can have otha: shapes than rectangular or circular. Also diflfarent 
designs of the first and second disk can be combined. 

In figure 7 a partial cross-section similar to the cross-section of figure 4 is 
35 schematically shown. Figure 7 shows a flange coupling for connection of tubings. 
The first pressure distributing disk is formed as a ring 33. The ring 33 is divided so 
that it may be thread on a flange 60 and an inner edge 62 at a neck 6 1 . The ring 
presents a recess 36 to receive the inner edge 62 of the flange neck 61 . When 
reinforcement means 30, e.g. bolts, are arranged through the holes 20 in the ring 33, 
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the flange coupling will be secured at the first disk 33. Thus the ring 33 can 
function as a flange carrier. Further, the flange can in its inner edge 62 of the neck 
61 have a packing, such as a copper or rubber packing. This packing can e.g. be 
arranged between the surface of the inner edge 62 against the upper cover plate 40 
5 or between the surface ofthe inner edge 62 against the ring 33. The packing 
prevents the occurrence of leakage between the flange coupling and the upper 
protecting plate, and can also eliminate and reduce vibrations between the tubings 
and the heat exchanger. 

The first and second pressure distributing disk can e.g. be manufectured of 
10 carbon steel or another suitable material. 

The present invention refers also to a heat exchanger con:q)risiiig a number of 
packs of plates described above, whereby packings of rubber or copper are sealingly 
arranged between each pack. In an embodiment of the heat exchanger according to 
the present invention, a pack of plates comprises about 30 plates, but it should be 
15 understood that the number of plates can be varied arbitrarily without departing 
&om. the scope of the invention. 

A flange coupling is suitably arranged at the outermost pack. Several packs 
of plates can also be connected by means of intermediate flanges and seahngs. The 
flange 60 can then replace the disk 5 1 between the packs. Thus, flexible connections 
20 between several packs are obtaiued and the flange can further be arranged to 
elumnate or reduce e.g. vibrations. 

The present invention thus provides a heat exchanger comprising several 
advantages compared to the prior art. The invention allows for fully brazed heat 
exchangers, which are cheap to be manufactured practically maintenance-firee, to be 
25 designed larger than what is commonly occurring and thus to be used within a much 
wider filed of appUcation, thanks to the avoidance of leakage. 

Advantageous embodiments ofthe invention have been described in detaiL 
As is stated above, the invention may be modified in various ways without 
departing fi-om the scope titiereof, as defined by the accompanying claims. - 



